
f i.. at Application 3-268901 



iT9) JAPANESE PATENT OFFICE (JP) ^ 
(12) OFFICIAL GAZETTE FOR UNEXAMINED PATENT APPLICATIONS (A) 

(11) Patent application public disclosure no.: 3-268901 



(43) Publication date: 

(51) Int. Cl.s ID Code 

B 27 K 3/50 Z 

AOl N 35/02 

43/16 C 

B27K 3/50 A 

E04F 15/04 A 



November 29, 1991 
Internal Control No. 
7162-2B 
8930-4H 
8930-4H 
7162-2B 
7805-2E 




Request for examination: Not yet submitted 
No. of claimed inventions: • 3 (6 pages) 



(54) Title of the invention: 

(21) Patent application no.: 

(22) Filing date: 
(72) Inventor: 



(72) Inventor: 



Wood Flooring and Its Manufacturing Method 

2-66809 
March 19, 1990 
Shigeru Ando 

c/o Sanyo Kokusaku Pulp Co., Ltd. 

2-8-1, lida-cho, Iwakuni City, Yamaguchi Prefecture 

Toshiaki Teraoka 

c/o Sanyo Kokusaku Pulp Co., Ltd. 

2-8-1, lida-cho, Iwakuni City, Yamaguchi Prefecture 



7 



Patent Application 3-268901 

Hitoshi Kan 

c/o Sanyo Kokusaku Pulp Co., Ltd. 

2-8-1, lida-cho, Iwakuni City, Yamaguchi Prefecture 

Sanyo Kokusaku Pulp Co., Ltd. 

1-4-5, Marunouchi, Chiyoda-ku, Tokyo 

Patent Attorney Seiki Takida 



i 



®lnt.Cl.' 

B 27 K 3/50 
A 01 N 35/OZ 
43/16 
B 27 K 3/50 
E 04 F 15/04 



®^ii4^llP^«(A) ¥3-268901 

z 



c 

A 
A 



7162-2B 
8930-4 H 
8930-4 H 
7162-2B 
7805-2E 



^ m ¥2-66809 

@ai H ¥2(1990) 3 fll9B 











®% 








®^ 


m 


m 




®tii 


m 


A 












Oft 


m 


A 





iijn»5gismftfflBi 2-8-1 ±mm^^}^-f^^^\i. 
iLapn^oamfifflsi 2-8-1 UJ»BS['<^^:^»^^^t 



was 

I ) jifflcaB*'****'-'^ ******* •^^^ 

« i* * Jt c 7^ "-^ B X * ^ * '* ^ 
t r /uxyff.XU -fex 81* -Sit 



>S»*Jfii^«)iE^It**' I 0 0 : 1 0 - I 5 Ott 




I3-2G8901 (2) 



*«4«A©sa»»»«»*a''*>'*=*'^^ 

»«* L» « c t *<T ft * c: « 
*»f!o»2©itttt, Af©*'7«^'( ro* 

a«*«4»!fe©SH»«»«*'»"**«««® 

«c«4»A©saa«c«>ff*i*:*KK*^®* 
a^ttiStt-r*-^'^*** 



t* *« * IT * ft T t » « - ^ * O i T » * « K *t « 
KT. *»f!©X««t***r*k-<»&t'*o 

aa^s^!*si'«« 

itttiA. ♦Hff i vaa H vf-y^ *- 

■f *4i»©S8©«t'**^»aSSRL'1fiSt 5 Z 
K -/ . V a* I- K y . a - * 'K e . t 



fl)4»A'«»aK*ft«iJ'« < i t> 1 «©««*»£» 

«4«±©saa«©«i'*wttas«»T«>»» . 
«4«±©sa»«««»***-^*''c* *• 

oai»C«LT 1 oaiBPiTiTiiifta 

«*«ttiiL. JSC I oaaBPiiiTstR't'ja 

7n.f k K»©»».'£«^^«ftK* 



Dec, ±B«f?a«««±««^»*''* ^'^'^ 



/" |pi¥3-2U8n01 (3) 

> F D*7-*'©4'*'«»aR****:~*'^-'^®* 

tS«««S«l'fc^e ( 1 5 t/R* ««•) 



1 0 0 : 1 0 : X («l]t) ©H^Trfi 
^L, ±EfflBe{S:»fi©-t»'^ 9-2- 2 

t-©sttit (X) tt-c 7^«* »7'-c«ern6K 

t K« 5 0 : 4 5 : 5 (Sttt) Olfc»'C«^l'« 

.>y + -« 1 0 0 : 1 : I 0 : Y (lilt) Tfi 
^UT, 6. 5-7. 0«/R' ©««l-C-t« 

vrT«Rtttt*<» 2-1 5 I e c. 



«■ 4 ft a « w H K « ffi e * tt Pi T © a O T 
*Kfftt«, **Ba9c.©«a>i'-''*c« 

86HCHiSl., 2 5 ~ 3 0 X©iaKTCSff t 

K«ratt4'^»iB' 9 a&tf 2 0 ea;:. 

S5ttttTT«8«4'04?»/-ft** ■> V hUT* 

floT, 1 0 0 *ffl»tfca"p*>*« *®^*** 




3 aK:i;i'TSU) . 
(«c-:s tali Kit) 

JIS Z 2991(1981)'* t^«K 
ttKK^ttj -BISKS- *«rKo"oO««tt 

Isperiiilis •i(«r IFO 634U Pcalcili«a 
eitriiia IFO 63S2. Bkltepos steleai(«r FEIII 
S-7« CI«d«(peri«B cladosper ioid«t IFO 6348 
&C^Ckaetoai«B (leb»*«a IFO 63470 SSBI0^ 

TfiBE*«2 S -COSHRTT 1 0 Bia««Lfc». 

*n-eniiHLfc 0. 0 5 xxrt'*3/^^^^•>'* 
B^SS«*»fc. Dec, *B^s««*»ir 



^r^ljj^-268!l01 (4) 

ft«. Rftti©xgia9cJi:ML.T 0. s^©n 

38en9 7 ST«<L^. 14B&c;28Bi8« 
tt C K K ft^ e X ii & « S C ^ U yi: B <D ft W tt 

ttttOBX^B 1 sci^r. 
B 1 X 





1 4 B««tt 


2 8 BtSCtt 












XB 


flifi 




«iB 


A) 0 


3 


3 


3 


3 




3 


3 


3 


3 


B) 0 


2 


.2 


1 


1 


® 


2 


2 


1 


1 



^B^o^ws^oBaa. ±Baoi/3 

^BjtciDitWBj^OBaa. ibBaoi/3 

(rr^r >J£B»XKK) 
^e-C30x60X30ca (WxSxH^) O 

7' V ) i»<a 0 tt ^ n e K ^ H It . ii^htift 
SfteiieKtt (« 3 0 X 3 0 ca) ^f!t# . 
^fiTftBLytH*LT2 5-3 OtCDSKA* 



tt«tt3Btt*)fiCTiT^^. --Kv^X&CfKtt 

«*^fclSJft^»2«t:*T. 

Tabs. 
92 S 





1 @ 


2 g 


3 @ 


U 


A ) ff?Eft (£) 


1 


0 


1 


2 




6 


0 


5 


3 




19 


20 


19 


58 




95 


100 


95 


97 



113 X 



r2G8901 (5) 





1 4 B>8Stt 


2 8 B«iltt 














HIE 




{!» 


A ) (D 


3 


3 


3 


3 


® 


3 


3 


3 


3 


B) 0 


2 


I 


1 


1 




2 


2 


1 


I 





I S 


2B 


33 




A) »2Eft (E) 


2 


3 


0 


s 


(X) 


10 


IS 


0 


8 


B ) #^6 (E) 


18 


17 


20 


55 




90 


85 


100 


92 



IteM 1 
flSSL 





1 4 B««tt 


2 8 B««il 














RS 




ss 


A) CD 


3 


3 


2 


2 


® 


3 


3 


3 


3 


B ) © 


2 


2 


1 


I 


® 


2 


2 


1 


I 



96 £ 





I S 


2 a 


3 a 1 


if 


A) »S» (E) 


5 


5 


7 


17 




10 


25 


35 


28 


B) »?Eft (E) 


15 


15 


13 


43 


fftt* («) 


75 


75 


65 


72 



y a * ±«i i * 5? S« » © * « ^ ^ * * '^^ * 
7;i/f b K»©»i»."£«*>«»>^^**^®*** 



I 0 0 0 tc ta s r 4 K«ffl *• v :^ * *c a «ho 



(IPPm/1000)T*-9fc. X» I * 

it {J^ f « <> o o tt II tt tt « *i « - ^ ** ' *^ * 
SLItfN4. 



BBBtt :»»»-a 

*<+5> C « fc n « C 4 **liE « *^ . 
4. BB<OB««R%> 

9 2 Btt3IBM2 Ci5lt£. f AttnnMtXtt 




0 1 9 20 



u II (n) 



Patent Application 3-268901 



SPECIFICATION 

1. Title of the Invention 

Wood Flooring and Its Manufacturing Method 

2. Scope of Patent Claims 

Claim 1 

Wood flooring characterized in that the said wood flooring is covered with a paint that 
contains a natural essential oil with a terpene or a sequiterpene as the main constituent as 
well as at least one high-boiling-point constituent selected from amon g cinnamic 
aldehyde, coumarin, and citronellal. 

Claim 2 

A wood flooring manufacturing method characterized in that a natural essential oil with a 
terpene or a sequiterpene as the main constituent as well as at least one high-boiling-point 
constituent selected from among cinnamic aldehyde, coumarin, and citronellal are added 
to the paint diluent, which is then mixed with the paint, after which the mixture is applied 
to a wood floor. 

Claim 3 

The wood flooring manufacturing method described in Claim 2, characterized in that the 
mixture ratio is within the range 100:10-15, for the natural essential oil with a terpene or 
a sequiterpene as the main constituent as well as at least one high-boiHng-point 
constituent selected from cinnamic aldehyde, coumarin, and citronellal. 
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3. Detailed Description of the Invention 
Field of Industrial Utilization 

This invention concerns wood flooring and its manufacturing method. To be more 
specific, it concerns wood flooring with the so-called forest bath" effect and the vermin 
repellent effect, as well as its manufacturing method. 

• Prior Art 

Because it has become known that natural essential oils — which consist principally of the 
terpenes and sequiterpenes transpired by trees— provide humans with the forest bath 
effect and have the effect of repelling vermin such as ticks^, cockroaches, etc., these 
natural essential oils have been utilized in various fields, not just as aromatics and 
insecticides^. 

Particularly now that the occurrence of ticks in tatami mats and carpets has become a 
social problem, there is great anticipation of wood flooring that contains these natural 
essential oils. 

Under such circumstances, recently there have been suggestions of wood flooring that 
contains emulsified natural essential oils in the adhesive layer between the ornamental 
veneer and the plywood. 

However, in the said wood flooring, the natural essential oils are first evaporated into the 
air after passing through the adhesive layer, the ornamental veneer, and the paint. 
Consequently, it has the following drawback: In the case of either wood flooring with 
surface-adhered wood ornamental veneer that has been impregnated with and 
strengthened by a synthetic resin or wood flooring with a surface that has been coated 
thickly with a polyester paint, for example, the natural essential oils cannot pass through 
the surface layer, so the effect of the natural essential oils is unobtainable. 

* Translator's note: Nonstandard term. Intended meaning uncertain. Here and hereinafter, the literal translation 
(forest bath) is used. 

2 Translator's note: "dani" means both "lick" and "mite." In this patent, "tick" is used. 
^ Translator's note: This word also could be translated as "vermicide." 
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• Problems that the Invention is to Solve 

As the result of repeated diligent research in order to overcome the said drawbacks, the 
inventors, and others, arrived at this invention after the following discoveries: The 
inventors observed that ® the natural essential oils essentially are materials that do not 
volatilize readily, so the odor persists for a long time; © in particular, high-boiling-point 
constituents such as the cinnamic aldehyde, coumarin, and citronellal (hereinafter, 
cinnamic aldehyde, etc.), which are contained in wood, have superior gradual release^, so 
they are very effective repellents of vermin such as ticks and cockroaches; and ® the 
natural essential oils and their high-boiling-point constituents are highly compatible with 
the thinner used in paint, etc. By mixing a high-boiling-point constituent (e.g., cinnamic 
aldehyde) into a natural essential oil, they included it in paint, after which they applied 
this to the surface of wood flooring. In this manner, they were able to add, easily and for 
an extended period, the so-called forest bath effect and the vermin repellent effect, to any 
type of wood flooring. 

Consequently, the primary purpose of this invention is to provide wood flooring that can 
exhibit, for an extended period, the forest bath effect and the vermin repellent effect, 
regardless of the type of wood flooring material. 

The secondary purpose of this invention is to provide a method for manufacturing wood 
flooring with the forest bath effect and the vermin repellent effect, etc., which can be 
applied to any type of wood flooring. 

The tertiary purpose of this invention is to provide a method for manufacturing wood 
flooring with superior vermin repellent effect in particular, in addition to the forest bath 
effect. 



^ Translator's note: Nonstandard term. Here and following, *'johosei" is translated literally (gradual release). 
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• Means of Solving the Problems 

The aforementioned purposes of this invention were achieved by means of wood flooring 
and its manufacturing method, characterized in that, in wood flooring with a painted 
surface, the said paint contains at least one high-boiling-point constituent selected from 
among cinnamic aldehyde, coumarin, and citronellal as well as a natural essential oil, the 
main constituent of which is either a terpene or a sesquiterpene. 

This invention's natural essential .oil-containing wood flooring and its manufacturing 
method will now be discussed in detail. 

The natural essential oil used in this invention can be. selected appropriately from 
commonly known raw materials that contain, as their main constituent, a sequiterpene or 
a terpene, such as white-cedar leaf oil, white-cedar wood oil, China-grown fir, USSR- 
grown fir, eucalyptus, Japanese cedar, white-cedar leaf, lemon, orange, lavender, etc. 
However, to assure the long-term effectiveness of the natural essential oil, it is preferable 
to use a natural essential oil such as white-cedar leaf oil, white-cedar wood oil, China- 
grown fir, USSR-grown fir, eucalyptus, Japanese cedar, white-cedar leaf, lavender, etc. 

In addition to the said natural essential oil, this invention uses at least one high-boiling- 
point constituent selected from among cinnamic aldehyde, coumarin, and citronellal. The 
cinnamic aldehyde, coumarin, citronellal, etc., used as the high-boiling-point constituent 
in this invention is a wood extract constituent with a superior vermin repellent effect. By 
adding this, etc., the vermin repellent effect can be maintained for a very long time. 
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Here, the biological effectiveness decreases when 10 parts or fewer^ by weight of 
cinnamic aldehyde, etc., are assumed per 100 parts by weight of natural essential oil, 
which contains a terpene or a sesquiterpene as the main constituent. Conversely, when 
more than 10 parts by weight are assumed, the atmospheric concentration and the 
biological effectiveness increase, but the odor becomes stronger and thus a drawback. 
Consequently, considering the odor, gradual release, and biological effectiveness, it is/ 
preferable to maintain a 100:10-15 (by weight) mixture ratio for the said natural essential^ 
oil and the cinnamic aldehyde, etc., which is the high-boiling-point constituent. 

In this invention, the said natural essential oil and a high-boiling-point constituent (e.g., 
cinnamic aldehyde) are diluted to a concentration of 50% by means of a diluent (e.g., 
ethyl acetate), after which they are mixed with paint thinner. 

Next, the said dilute solution is added to the paint base, and the paint viscosity is 
controlled by also adding a hardening agent and a thinner. Only a small amount of the 
said dilute solution is required: 1-2 parts by weight per 100 parts by weight paint base. 

The wood flooring of this invention is obtained by applying the paint obtained thus to the 
surface of the wood flooring. 

Although three coats are applied normally, the paint used in this invention does not differ 
from ordinary paint, so it can be applied by means of the normal method. By applying 
alternate coatings of ordinary paint, as necessary, it is also possible to vary the gradual 
release to the atmosphere and the biological effect, etc., of the cinnamic aldehyde, etc. 

Of course, the paint obtained by means of the manufacturing method of this invention 
also can be used for purposes other than wood flooring (e.g., interior wall materials and 
furniture). 



5 Translator's note: Range boundaries are ambiguous in Japanese, so 'MO parts or fewer" could also be "fewer than 
10 parts." 
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• Effects of the Invention 

As described in detail previously, the wood flooring manufacturing method of this 
invention is applicable to any type of wood flooring, so it is in no way limited by the 
materials used. 

Also, the wood flooring manufactured according to the method of this invention contains 
at least one high-boiling-point constituent selected from among cinnamic aldehyde, 
coumarin, and citronellal, in addition to the natural essential oil which contains a terpene, 
sesquiterpene, etc., as the principal constituent, so it displays a particularly superior 
vermin repellent effect as well as the forest bath effect. These effects were maintainable 
for an extended period. 
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• Example 1 

A mixed solution of 100 parts by weight unsaturated polyester resin and 1 part by weight 
polymerization initiator was injected, by depressurizing and pressurizing in an 
impregnation oven, into an absolutely dry (water content: 0-3%) 0.5-mm slice of hinoki 
cypress veneer, thereby yielding a resin-impregnated veneer. A hot press was used to 
thermally compress this resin-impregnated veneer onto plywood coated with an aqueous 
vinyl urethane adhesive (coating amount: 15 g per square shaku 6), for 8 min. at 150 °C 
and 12 kg/cm^. The resin-impregnated veneer and the plywood were adhered when the 
resin within the veneer was polymerized thermally. This yielded plywood with a surface 
of reinforced veneer impregnated with a synthetic resin. 

Next, with an amino paint as the base, a hardening agent and thinner were mixed in the 
ratio 100:10:X (by weight). An undercoat of 1.9-2.2 g per square shaku was applied to the 
surface of the said resin-reinforced veneer, and this was dried. Then the same paint used 
for the undercoat was applied as a second coat of 1.5-2.2 g per square shaku, and this was 
dried. The amount of added thinner (X) was controlled with an Iwata-type cup, in order to 
yield a paint viscosity of 12-15 sec. 

Next, the thinner, the hinoki essential oil, and the cinnamic aldehyde were mixed in the 
ratio 50:45:5 (by weight). The paint base, the said natural essential oil mixed solution, a 
hardening agent, and thinner were mixed in the ratio 100:1:10:Y (by weight), and the top 
coat was applied at 6.5-7.0 g per square shaku. The amount of added thinner (Y) was 
controlled with an Iwata-type cup, in order to yield a paint viscosity of 12-15 sec. 

The wood flooring obtained thus and ordinary wood flooring were used in tests of their 
biological effect on ticks, mold, and cockroaches. 

The biological effect control test methods and results will be discussed next. 



^ Translator's note: 1 shaku = 0.994 foot 
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Tick Multiplication Control Test 

4x4-cm sections of the wood flooring of this invention and ordinary wood flooring were 
placed in sterile laboratory dishes (diameter: 9 cm), with their painted surfaces up. On 
these, about 0.5 g of a medium (powdered feed: rat feed + dry yeast) in which dust- 
cuticle'^ ticks had been cultured was spread over a 3x3-cm area. There were about 100 
ticks in the culture. 

The interiors of the laboratory dishes were kept at a humidity of about 86% with a 
saturated potassium chloride solution, and the temperature was kept at 25-30 °C. 

At 1, 9, and 20 days after the start of the test, the number -of ticks living in the medium 
was counted under a stereoscopic microscope in order to determine the tick survival rate 
for each flooring. The tick survival rate is determined as follows: The tick population 
after the test starts is divided by the tick population when the test starts, and the result is 
multiplied by 100. The results are shown in Figure 1. In the figure, the black dots indicate 
the wood flooring of this invention, while the white dots indicate ordinary wood flooring. 
(The same applies to Figures 2 and 3.) 



Translator's note: Nonstandard term. Intended meaning uncertain. Literally "dust; powder" + **cuticle". 
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• Mold Resistance Test 

The test was conducted according to the test method for general industrial products and 
wood/bamboo products of the Mold Resistance Test Method (JIS Z 299 1 , 1 98 1 ). 

Five strains (Aspergillus niger (IFO 6341), Penicilium citrinum (IFO 6352), Rhizopus 
stolonifer (PERM S-7), Cladosporium cladosporioides (IFO 6348), Chaetomium 
globosum (IFO 6347)) were cultured in a 25-°C atmosphere for 10 days, with a potato 
dextrose agar slant culture. Monospore suspensions were obtained by suspending spores 
in a sterile 0.05% aqueous solution of dioctyl sodium sulfosuccinate. Next, a mixed spore 
suspension was obtained by mixing the spore suspensions in equal amounts. 

Test pieces made by preparing 5x5-cm cuttings of the wood flooring of this invention and 
ordinary wood flooring (2 series conducted for each flooring) were placed in laboratory 
dishes. From above, the said mixed-spore suspension was sprinkled uniformly at the rate 
of 0.5 ml per 9 cm^ of showing surface area, after which the dishes were covered and 
cultured at about 97% humidity and 28 ± 2 °C. After they were cultured for 14 and 28 
days, the development state of the hyphae that resulted on the fronts and the sides of the 
test pieces was observed with the naked eye. 

The test results are shown in Table 1 . 



Table 1 



Test Sample 


After 14 days of cultivation 


After 28 days of cultivation 


Front 


Side 


Front 


Side 


A)® 


3 


3 


3 


3 


® 


3 


3 


3 




B)® 


2 


2 


1 


1 


® 


2 


2 


1 


1 



1^ 



( 
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In the table. A) are the wood flooring of this invention, and B) are ordinary wood 
flooring. (The same applies to Tables 2-6.) Furthermore, the numbers in the tables 
indicate the following values. (The same applies to Tables 3 and 5.) 

3: Hyphae development was not apparent in inoculated areas of the test 
pieces or samples. 

2: The area of hyphae development observed in inoculated areas of the test 
pieces and samples did not exceed 1/3 of the total area. 

1: The area of hyphae development observed in inoculated areas of the test 
pieces and samples exceeded 1/3 of the totaLarea. 
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Cockroach Repellent Effectiveness Test 

A plywood box measuring 30 x 60 x 30 (HAV/D) was manufactured, and the center of the 
resulting box was partitioned with plywood. Holes that allowed the cockroaches (black 
cockroaches) to pass through were made in a part of the bottom. The wood flooring of 
this invention and common wood ornamental veneer flooring (each 30 x 30 cm) were 
placed at the bottom of the left and right partitioned spaces. The same number of 
cockroaches (about 10 each) were turned loose on each flooring. The spaces were covered 
with a plywood lid, and this was maintained in a 25-30 °C atmosphere. After 24 hours, 
the lid was removed, and the number of cockroaches on each flooring was counted. This 
test was repeated three times. A new box and flooring were used for each test, in order to 
avoid the effect of the residual odor of the cockroaches and the natural essential oils. 
Furthermore, the formalin remaining in the plywood was removed with a formalin catcher 
agent. The cockroach survival rate was determined from the number of cockroaches 
present on the floorings 24 hours after the start of the test. The results are shown in Table 
2. 

The cockroach survival rate is computed by dividing the cockroach population on each 
flooring by the total test cockroach population, and then multiplying the result by 100. 



Table 2 



Test Subjects 


IX 


2x 


3x 


Total 


A) Population (no.) 


1 


0 


1 


2 


Survival rate (%) 


6 


0 


5 


3 


B) Population (no.) 


19 


20 


19 


58 


Survival rate (%) 


95 


100 


95 


97 
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These results prove that the wood flooring of this invention is effective against ticks, 
mold, and cockroaches. This effectiveness is assumed to be attributable mainly to the 
high-boiling-point constituent (e.g., cinnamic aldehyde). This confirms that a high 
biological effectiveness is obtained by the addition, to paint, of just a little cinnamic 
aldehyde, etc. 
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• Example 2 

Except that citronellal was used, the wood flooring was manufactured as in Example 1. 
As in Example 1, the biological effects on ticks, mold, and cockroaches were tested. 

Figure 2 shown the results of the tick multiplication control test. Table 3 lists the results 
of the mold resistance test. Table 4 contains the results of the cockroach repellent 
effectiveness test. 



Table 3 



Test Piece 


After 14 days of cultivation 


After 28 days of cultivation 


Front 


Side 


Front 


Side 


A)® 


3 


3 


3 


3 


® 


3 


3 


3 


3 


B)® 


2 


1 


1 


1 


® 


2 


2 


1 


I 



Table 4 



Test Subjects 


Ix 


2x 


3x 


Total 


A) Population (no.) 


2 


2 


0 


5 


Survival rate (%) 


10 


15 


0 


8 


B) Population (no.) 


18 


17 


20 


55 


Survival rate (%) 


90 


85 


100 


92 
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• Comparative Example 1 

Only hinoki essential oil was used. Cinnamic aldehyde was not added. Otherwise, wood 
flooring was manufactured according to the manufacturing process Example 1. The 
biological effect test of Example 1 was performed, and the results were compared with 
the test that included added cinnamic aldehyde. 

Figure 3 shown the results of the tick multiplication control test. Table 5 lists the results 
of the mold resistance test. Table 6 contains the results of the cockroach repellent 
effectiveness test. 



Table 5 



Test Piece 


After 14 days of cultivation 


After 28 days of cultivation 


Front 


Side 


Front 


Side 


A)® 


3 


3 


2 


2 


® 


3 


3 


3 


3 


B)® 


2 


2 


1 


1 




2 


2 


1 


1 



Table 6 



Test Subjects 


Ix 


2x 


3x 


Total 


A) Population (no.) 


5 


5 


7 


17 


Survival rate (%) 


10 


25 


35 


28 


B) Population (no.) 


15 


15 


13 


43 


Survival rate (%) 


75 


75 


65 


72 
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These results prove the following: Although a hygienic biological effect occurs even 
when the flooring contains only natural essential oils that contain terpenes or 
sesquiterpenes as their main constituent, the vermin repellent effect of wood flooring that 
also contains a high-boiling-point constituent (e.g., cinnamic aldehyde) is markedly 
superior. 
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• Example 3 

Assuming that the wood flooring of this invention obtained in Example 1 was provided 
for an S-tatami-mai room, the wood flooring of this invention was placed, in the 
proportion of an S'tatami-mBt room, at the bottom of a test box, which had a volume 
equal to 1/1000 that of an S'tatami'tmi room. Then estimates were made by measuring 
the atmospheric concentration within the box. 

The atmospheric concentration measurements were made as follows: While the wood 
flooring of this invention was left in the said box for a specified time, a vacuum pump 
was mounted on a Tenax^ GC tube, and the interior air was sucked out for a specified 
time. The filler- adsorbed components were analyzed quantitatively with the GC-MS. 
From the ratios of these adsorbed components and the amount of air removed by the 
vacuum pump, the atmospheric concentrations of the high-boiling-point constituents and 
the terpenes or sequiterpenes were computed. 

By means of this measurement method, the atmospheric concentration for the used wood 
flooring of this invention was determined to be 5-6 ppb (1 ppm / 1000), immediately after 
manufacture. Also, one year after manufacture, the atmospheric concentration for the 
used wood flooring was about 1 ppb. 

These measurement results prove that, although the atmospheric concentration decreases 
over time, the gradual release is maintained. 



^ Translator's note: Nonstandard term. Intended meaning uncertain. Possibly a brand name. Literally, "tennakusu.' 
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• Example 4 

Using the flooring of this invention obtained in Example 1, 20-person olfactory sense 
tests were performed for the surfaces of the wood flooring of this invention, immediately 
after manufacture, 1 year after manufacture, and 2 years after manufacture. Although the 
results differed somewhat according to the tester, they were generally as follows: 

Immediately after manufacture: smell -> strong 

One year after manufacture: smell -> weak but detectable 

Two years after manufacture: smell -> slightly detectable 

From these results, it is inferred that the gradual release is maintained sufficiently for on 
the order of several years. 
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4. Brief Explanation of the Drawings 

Figure 1 shows the results of the tick multiplication control test of Example 1 . 
Figure 2 shows the results of the tick multiplication control test of Example 2. 
Figure 3 shows the results of the tick multiplication control test of Comparative Example 

1. 

In the figures, black dots indicate the wood flooring of this invention, and white dots 
indicate general wood flooring. 

Key to Figures 1-3 

1 Figure 1 

2 Figure 2 

3 Figure 3 

4 Tick survival rate (%) 

5 Survival days (days) 
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Figure 2 
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Figure 3 



